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The liquid crystal (LC) director configuration in a 
confined geometry depends on a delicate balance 
between surface anchoring, elastic energy and, if an 
electric field is applied, dielectric energy. Changing 
this equilibrium allows to obtain novel LC 
superstructures and can stimulate the development of 
electro-optic devices with improved characteristics. 
We developed two different techniques to 
periodically modulate the surface properties and used 
these to stabilize complex chiral LC structures.  
The first technique uses photoalignment to obtain periodic stripes with planar and 
homeotropic anchoring.[1] We demonstrated that these stripes with variable anchoring can 
stabilize cholesteric fingers in cells with a thickness smaller than the pitch. The resolution of 
the photoalignment method is ultimately limited and therefore we also developed a second 
technique that makes use of electron-beam lithography.[2] The lithography is performed on 
ITO covered glass substrates and after resist development the substrate can be used without 
additional processing steps. Both long (p = 4.6 μm) and short (p = 340 nm) pitch CLC 
structures were aligned with the help of a periodic surface structure at one of the confining 
substrates. By matching the period of the e-beam grating with the pitch of the CLC, new 
chiral superstructures were stabilized. The directional growth of the chiral superstructures 
along the grating stripes can be controlled by applying a voltage to the cell. The 2D director 
configuration for different voltages was identified by finite element Q-tensor simulations. 
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